Finite element and finite difference methods can be used for obtaining approximate solutions •o •his and more complicated forward modeling problems. These techniques are accurate for sufficiently small steps and sizes of the meshes, but they quickly become very time consuming wi•h the increase of bo•h time and distance from the scatter to the poin• of observation. They also lack a physical insight of the involved boundary problem, particularly at infinity. The ray method usually contains a detailed picture of waves involved in the process. For this case it fails due •o inability to find diffraction coefficients for the wave reradia•ed by •he fault.
The objective of the present paper is to s•udy the wedge problem for •he case of vertical faults, based on integral equations and subsequent perturbation theory for them in the time domain. We consider not only the geometry but also the physical properties of the three media that compose the fault models. The models under consideration are simple, but they represen• an approximation to •he real world in certain cases, and our basic treatment of the problem is rigorous. I• also can be used to check •he degree of precision of other •echniques.
Sampaio and Fokkema [1992] developed a complete
and exact solution to this problem in the frequency domain. In the present paper we adapt their solution to find the scattered field in the time domain caused by a normally incident plane wave, represented by a causal time function that decays exponentially with time of propagation from a height of reference above the fault.
We selected •he zero-order term of the expansion and computed the corresponding approximate scattered electric field component above the fault, considering the upper medium to be free space (cases 1 and 2).
For the selected zero-order approximation we obtain analytical expressions for the wave field in terms of integrals with oscillating functions (in • domain). Using analytical techniques well known in GTD (geometrical theory of diffraction), in particular, the stationary phase method, we derive high-frequency asymptotics for those integrals. This asymptotic approach enables us to retrieve the geometrical picture of the waves involved in the process under consideration and allows us to simplify numerical computations of the double integral for the scattered field. 
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